With the use of cell-free extracts, it was shown that L-arabino isomerase in Pediococcus pentosaceus is an inducible enzyme formed only when L-arabinose is included in the growth medium. In fact, this pentose appeared to stimulate the induction of an entire phosphoketolase pathway concerned with its metabolism (Dobrogosz and DeMoss, 1963) . Subsequent observations showed that growth in a medium containing glucose in addition to L-arabinose resulted in a repression of L-arabinose isomerase formation. These results (Magasanik, 1961; Englesberg, 1959; Cohn and 1 This investigation was carried out during the tenure of a Postdoctoral Fellowship from the
clearly indicated that the isomerase is subject to regulation by catabolite repression (i.e., the well-known glucose effect or diauxie phenomenon).
Although a number of explanations have been proposed, the mechanism(s) of catabolite repression has thus far eluded precise definition (Magasanik, 1961) . The objective of the present work, therefore, was to initiate studies with P. pentosaceus that could contribute to an understanding of this mechanism(s) of enzyme regulation. The present report describes the standardization of a sensitive and rapid method for determining Larabinose isomerase in whole cells through the use of pretreatment with toluene. In addition, some parameters involved in L-arabinose isomerase induction and repression are included.
MATERIALS AND METHODS
All cultures were grown aerobically on a reciprocal shaker at 37 C. The maintenance and origin of the culture have been described (Dobrogosz and Stone, 1962) .
The following media were used throughout the course of these experiments. Medium A had the following composition (per liter): NZ Case (Sheffield), 10 g; yeast extract, 10 g; K2HPO4, 1 g; mineral solution, 20 ml (for a description of the mineral solution, see Dobrogosz and Stone, 1962) ; pH adjusted to 6 or 7 as indicated. The other basal medium was a semisynthetic medium (medium B) composed of the following (per liter): NZ Case (Sheffield), 15 g; mineral solution, 20 ml; KH2PO4, 5 g; sodium acetate, 5 g; adenine, uracil, guanine, thymine, and cytosine, 5 mg each; pH 6.0. All media were prepared in 1.25 X concentrations and were sterilized separately from the growth substrates. The substrates were autoclaved separately (as 10 to 20% solutions) and added to the media just before inoculation. The additions of the bases were also handled in this manner. 1350 ,umoles of L-arabinose. After temperature equilibration at 37 C, a 0.25-ml sample of the toluenetreated cells (also pre-equilibrated to 37 C) was added to initiate the reaction. After exactly 5 min, 0.10-ml samples were removed and placed in 0.90 ml of 0.1 N HCI to stop the reaction. The Lribulose formed was determined by using the cysteine-carbazole reagents of Dische and Borenfruend as described by Cohen (1955 RESULTS Growth of P. pentosaceus on L-arabinose resulted in the specific formation of at least two inducible enzymes: L-arabinose isomerase, which is the first enzyme of the pathway involved; and L-ribulokinase (Dobrogosz and DeMoss, 1963) .
In addition, it is likely that under these conditions the induction of an entire phosphoketolase pathway for L-arabinose dissimilation is enhanced. Only the L-arabinose isomerase will be considered in this report.
The use of pretreatment with toluene or benzene for the determination of ,B-galactosidase activities in whole cells is well-documented (Lederberg, 1950; Pardee, Jacob, and Monod, 1959) . This treatment was exploited for the determination of L-arabinose isomerase in P. pentosaceus, with the results presented in Table 1 . The expressed specific activity of arabinose-grown cells subsequent determinations. Under these conditions, activity was also found to be linear when expressed as a function of cell (dry weight) concentration, as shown in Fig. 1 .
The optimal pH for induction of this enzyme was determined with the use of the semisynthetic medium B, as shown in Fig. 2 . In these experiments, as well as in all those following, a relatively large inoculum was employed, to provide sufficient quantities of cells for measurement of the L-arabinose isomerase levels. The inocula were obtained by aseptically harvesting and washing cells grown for 15 hr in medium A containing 0.10% glucose. These cells were suspended in distilled water at a concentration such that 5 ml of the suspension added to a final 100-ml volume of fresh medium yielded an optical density (at 660 m,u) of approximately 0.30. This inoculum was added to medium B containing 67 mM Larabinose (1 %) and with varying initial pH values between 5 and 8.5. After 180 min, optical density increases and specific activities were measured and plotted as a function of the initial pH values. It can be seen that a pH of 6 was optimal both for growth and for induction of L-arabinose isomerase.
A similar procedure was used in determining the concentration of L-arabiihose required for maximal induction (Fig. 3) (Fig. 4 and 5) . Thus, a suitable system has been provided in these cells for subsequent attempts to define the mechanism of catabolite repression in this organism. Spiegelman, Halvorson, and Ben-Jshai (1955) (Neidhardt and Magasanik, 1956 ). Rather than alleviating repression, these supplements proved to be ineffective or actually to enhance the repression. Similar findings are reported in Fig. 4 . In these experiments, the equivalent of an addition of 1 % yeast extract to the semisynthetic medium B, i.e., with the use of medium A as the basal medium, did not result in a decrease in the glucose repression of L-arabinose isomerase induction.
These findings, however, do not exclude the possibility that some competitive effect as proposed by Spiegelman et al. (1955) may actually underlie the repression. For example, it remains possible that competition does exist between the glucose-associated, anabolic reactions (constitutive syntheses) and the reactions which lead to the formation of the repressible enzymes, and that such competition may involve intracellularly produced nutrilites whose formation is not directly influenced by exogenous additives. A nutrilite currently being considered in this capacity is D-ribose-5-phosphate. The regulation of phosphopentose isomerase (D-ribulose-5-phosphate a± Dribose-5-phosphate) by 6-phosphogluconate resulting from the metabolism of glucose has been implicated as an autoregulatory mechanism controlling D-ribose-5-phosphate availability. This regulatory device, coupled with the rapid constitutive formation of ribonucleic acid during growth on glucose, have been suggested as possible regulatory functions involved in catabolite repression (Dobrogosz and DeMoss, in preparation 
